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ƑƏƑƏőĺollomѴhmom-v=Ѵ-|r;ubbmhѴ;vķ|_;Ѵ-||;u|ovr;1b;v
v|-u|;7 |o7b;u];-uom7ƏĺѶŋƐĺƒlbѴѴbom;-uv-]o Ő;lrr-bm;m
;|-ѴĺķƑƏƏƖĸ-ut;v;|-ѴĺķƑƏƐƕ;!;b7ķ!l0-hķş$_ol-vķƐƖƖѵĸ
"o|;Ѵo;|-ѴĺķƑƏƑƏĸ$-|-u;mhoķƐƖƖƔőķv_obm]_b]_];m;|b17b==;uŊ
;m|b-|bom bm-ѴѴol;v Ő;bļv bm|;uvr;1b=b1vĺ bm|u-vr;1b=b1];m;|b1
7bv|-m1; o= ƏĺƓƔѶ vĺ ƏĺƏƐƓķ u;vr;1|b;Ѵĸ !oѴ࢙mŊѴ-u;ķ ,-r-|-ķ
şѴ-u;ķƐƖƖƔő-m7lb1uov-|;ѴѴb|;Ѵo1bŐFSTƻƏĺƒ=ou|_;l-foub|
o=|;v|;7Ѵo1bķ-u-Ѵ_o;|-ѴĺķƑƏƐƔĸl;-mFSTƷƏĺƓƔķ-u-Ѵ_o;|
-ѴĺķƑƏƐѵőĺo;;uķb7;vru;-7l|	_-rѴo|r;v_-ubm]u-bv;7
|_; _ro|_;vbv o= ];m; =Ѵo 7ubm] 7b;u];m1; 0;|;;m |_; |o
vr;1b;vŐ;lrr-bm;m;|-ѴĺķƑƏƏƖőķ_b1_-vvrrou|;70u;1;m|
-m-Ѵv;v Ő"o|;Ѵo ;| -Ѵĺķ ƑƏƑƏőĺ $o];|_;u b|_ |_; b7;m|b=b1-|bom o=
v;;u-Ѵ;-uѴ];m;u-|bom_0ub7vbm-vbm]Ѵ;vb|;1Ѵov;|o|_;vo|_Ŋ
;um7bv|ub0|bom Ѵblb|o= |_;v; vr;1b;v Ő-u-Ѵ_o;| -ѴĺķƑƏƐѵőķ |_;
7b;u];m1;0;|;;m=Ѵ-|r;ubbmhѴ;vr;1b;v bv1olr-|b0Ѵ;b|_-m
-7-m1;7v|-];o=vr;1b-|bomķb|_vol;u;vb7-Ѵ];m;=Ѵobm|_;
ru;v;m|-m7lou;;|;mvb;];m;=Ѵobm|_;r-v|ĺ
$_;v;|ovb0Ѵbm]vr;1b;vru;v;m|-Ѵ-u];Ѵo;uѴ-rrbm]7bv|ub0Ŋ
|bom-Ѵom]|_;uor;-m|Ѵ-m|b1v_ou;vŐ!;b7ķƐƖƖѵőĺo;;uķ-|-
Ѵo1-Ѵv1-Ѵ;ķro1h;|vo=-ѴѴor-|ub1rorѴ-|bomv1-m0;=om7ķ;vr;1b-ѴѴ
bmmou|_Ŋ;v|;um 0;ub- Ő"o|;Ѵo;|-ѴĺķƑƏƑƏőĺou;o;uķL. obtusata 
bvv-ѴѴ=om7bmlou;v_;Ѵ|;u;7_-0b|-|v|_-mL. fabalisĺ$_;v;bmŊ
1Ѵ7;-u;-vo=-Ѵb1b-m0-vŐľ!D?-vĿőbm"r-bmķ-v;ѴѴ-vvb|;vbmmou|_Ŋ
;um ou|]-Ѵ |_-| -u; vol;_-| ruo|;1|;7 =uol -;vĺ Littorina 
fabalisķom|_;o|_;u_-m7ķo11rb;vlou;;rov;7-u;-vb|_v|uomŊ
];u-;-1|bomĺm0;ub-mѴo1-|bomv_;u;|_;|ovr;1b;v1oŊo11u
Ő_;u;-=|;uu;=;uu;7|o-vvlr-|ub1=ouvblrѴb1b|őķ|_;|;m7|ov_o
vol;Ѵ;;Ѵo=;u|b1-Ѵom-|bomķb|_L. obtusatao11rbm]|_;lb7
|orr;ur-u|o=|_;v_ou;ķ_bѴ;L. fabalis|;m7v|obm_-0b||_;Ѵo;u
r-u|ĺ
Three L. fabalis;1o|r;v;u;ru;bovѴb7;m|b=b;7bm|_bvu;]bomķ
=-1bm]7b==;u;m|-;;rovu;u;]bl;v-m77;ѴѴbm]bm7b==;u;m|l-1Ŋ
uo-Ѵ]-;ņv;-]u-vvĺ$_;-v|o1-urvrov;7 Őő;1o|r; bvv-ѴѴ
=om7bm;rov;7vb|;vomMastocarpusvrrĺĸ|_;,ov|;u-"_;Ѵ|;u;7Ő,"ő
;1o|r;bv=om7bm-vbm]Ѵ;v_;Ѵ|;u;7u;]bom-vvo1b-|;7b|_Zostera 
vrrĺĸ -m7 |_; Fucus m|;ul;7b-|; Őő ;1o|r; bv 1ollomѴ =om7 bm
Fucus vrrĺŐ-u-Ѵ_o;|-ѴĺķƑƏƐѵĸ!oѴ࢙mş$;lrѴ-7oķƐƖѶƕőĺ"ol;-ubŊ
-|bombmv_;ѴѴlour_oѴo]-vvo1b-|;7b|_-;;rovu;_-v-Ѵvo0;;m
7;v1ub0;7b|_bm L. obtusata Ő!;b7ķƐƖƖѵőĺo;;uķ bm 1om|u-v| |o L. 
fabalisķ|_;u;bvmo-vvo1b-|bom0;|;;m|_bv-ub-|bom-m7l-1uo-Ѵ]-;
vr;1b;vĺ "bm1; |_; r_;mo|rb1 7b==;u;m1;v -m7 7bv|ub0|bom o= |_;v;
-ub-m|vbm0;ub-_-;mo|0;;m1_-u-1|;ub;7bm-vv|;l-|b1l-mm;uķ
|_;;1o|r;|;ulbmoѴo]bv];m;u-ѴѴmo|v;7=ouL. obtusata.
ƐƐѵƏՊ|Պ ՊՍ COSTA ET AL.
om|-1|0;|;;mL. obtusata-m7-ѴѴ7b==;u;m|L. fabalis;1o|r;v
_-v 0;;m o0v;u;7 7ubm] =b;Ѵ7ouh =ou |_bv -m7 ru;bov v|7b;v
Ő-u-Ѵ_o ;| -Ѵĺķ ƑƏƐѵő 0|ķ ]b;m |_; 7bv|ub0|bom o= 0o|_ vr;1b;vķ
|_ov;bmoѴbm]|_;;1o|r;-u;|_;lov|1ollomĺo|_bv7bŊ
;uvb| bm|;ulvo=];o]u-r_b11om|;|o=7b;u];m1;-m7 Ѵo1-Ѵ;mŊ
buoml;m|-Ѵ 1om7b|bomv bm=Ѵ;m1;v |_; ru;-Ѵ;m1; o= _0ub7b-|bom
0;|;;mL. obtusata-m7L. fabalisu;l-bmvm1Ѵ;-uĺ
Ѵ-|r;ubbmhѴ;v-Ѵvo;_b0b|_b]_bm|u-vr;1b=b1v_;ѴѴroѴlour_bvl
bm 1oѴou r-||;umvķ -v ;ѴѴ -v bm vb; -m7 v_-r; Ő!oѴ࢙mŊѴ-u; ;| -Ѵĺķ
ƑƏƐƔőĺѴ|_o]_L. fabalis|;m7v|o0;vl-ѴѴ;u-m7_-;-7b==;u;m|v_;ѴѴ
v_-r; Ő|rb1-ѴѴ - uom7;u v_;ѴѴ b|_ - b7;u -r;u|u;ő _;m 1olŊ
r-u;7|oL. obtusataŐ|rb1-ѴѴ-lou;;Ѵom]-|;7v_;ѴѴ-m7vl-ѴѴ;u-r;uŊ
|u;u;Ѵ-|b;|ovb;őķl-Ѵ;];mb|-Ѵlour_oѴo]bv|_;lov|u;Ѵb-0Ѵ;|u-b|
=ou7bv|bm]bv_bm]vbv|;uvr;1b;vŐ!;b7ķƐƖƖѵőĺ1olr-u-|b;-m-Ѵvbv
-1uovv b||oubmbm-; u;;-Ѵ;7 ]u;-|;u l-Ѵ; ];mb|-Ѵ v_-r; 7b;u];m1;
0;|;;m vlr-|ub1ņr-u-r-|ub1 vbv|;u vr;1b;v _;m 1olr-u;7 b|_
-ѴѴor-|ub1r-buvŐoѴѴ-m7;uķ"l-7f-ķ|Ѵbmķş!;b7ķƑƏƐƒőķb|_=Ѵ-|r;uŊ
bbmhѴ;vv|-m7bm]o|-v-v|uom]1-m7b7-|;=ouru;]o|b1bvoѴ-|bom|o
_-;;oѴ;7-v-1omv;t;m1;o=_0ub7b-|bomĺo;;uķvblbѴ-ur-|Ŋ
|;umv1oѴ7_-;u;vѴ|;7=uolu;ruo71|b; bm|;u=;u;m1;|ou;71;
7bu;1| 1ov|v -vvo1b-|;7 b|_ bm|;uvr;1b=b1 l-|bm] -=|;u u;ruo71|b;
bvoѴ-|bom-v1olrѴ;|;ŐoѴѴ-m7;u;|-ѴĺķƑƏƐѶőĺ$_vķ|_;1olr-ubvomv
0;|;;mrorѴ-|bomvb|_7b==;u;m|Ѵ;;Ѵvo=_0ub7b-|bombv-ru;u;tŊ
bvb|;=ou=u|_;u|;v|vo=u;bm=ou1;l;m|ouo|_;uruo1;vv;vѴ;-7bm]|o
1olrѴ;|bomo=u;ruo71|b;bvoѴ-|bombm|_bvvv|;lĺ
;u;;_-;-m-Ѵ;7lѴ|brѴ;mou|_Ŋ;v|;um0;ub-mrorѴ-|bomv
u;ru;v;m|bm]7b==;u;m|];o]u-r_b1-Ѵ1om|;|vŐ-ѴѴor-|ub1-m7vlr-|ub1ő
0;|;;m=Ѵ-|r;ubbmhѴ;vĺ);-m-Ѵ;7];m;|b17-|-Őlb1uov-|;ѴѴb|;v-m7
l|	ő|o];|_;ub|_v_;ѴѴ-m7l-Ѵ;];mb|-Ѵlour_oѴo]o=vm-bѴv=uol
Ƒƕ0;ub-mvb|;vbmou7;u|oŐ-ő1_-u-1|;ub;|_;;|;m|o=_0ub7b-|bom
0;|;;m|_;|ovbv|;uvr;1b;vĸŐ0ő;-Ѵ-|;7b==;u;m1;vbm_0ub7b-|bom
=u;t;m1-m77m-lb1v-1uovv7bv|bm1|];o]u-r_b1v;||bm]vĸ-m7Ő1ő-vŊ
v;vv|_;bm=Ѵ;m1;o=_0ub7b-|bomom|_;r_;mo|rb17b==;u;m1;vŐv_;ѴѴ
-m7l-Ѵ;];mb|-Ѵb-lour_oѴo]ő0;|;;mvr;1b;v-1uovvvb|;vĺ
ƑՊ |Պ$! "	$	"
ƑĺƐՊ|Պ"-lrѴbm]o==Ѵ-|r;ubbmhѴ;v
"-lrѴbm] 1o;u;7 vb|;v bm |_; mou|_Ŋ;v|;um r-u| o= |_; 0;ub-m
;mbmvѴ- _;u; 0o|_ L. fabalis -m7 L. obtusata ;u; ru;v;m|
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  Ɛ Պ m=oul-|bomo=|_;bm7bb7-Ѵv-m-Ѵ;7bm|_bvv|7ķ7bvrѴ-bm]|_;Ѵo1-|bomvv-lrѴ;7ĸ7-|;o=1oѴѴ;1|bomĸ];o]u-r_b1-Ѵ1om|;|o=|_;vr;1b;v7bv|ub0|bombm;-1_Ѵo1-|bomĸvr;1b;v
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Location Code Collection date Distribution Species Ecotype N Nmicros Nmt N
Coordinates
Latitude Longitude
Ɛĺu;Ѵ- &! October 2015 "lr-|ub1 Littorina fabalis-m7
Littorina obtusata
ņ- 34 15 15 20 ƓƒŦƒƖE?ѵƏE? ƕŦƑƐE꤁?ƒE?)
Ƒĺou࢙v= ! October 2015 &m7;|;ulbm;7 L. obtusata  15 9 9 0 ƓƒŦƓƒE?ƏѶE? ƕŦƑѶE?ƑƔE?)
ƒĺ0;ѴѴ;bu-  December 2012 "lr-|ub1 L. fabalis-m7L. obtusata  84 24b 18 31 ƓƑŦƓƕE?ƔƒE? ƖŦƏƐE?ƒƏE?)
Ɠĺuovou|_ &! December 2012 "lr-|ub1 L. fabalis-m7L. obtusata  40 40 37 14 ƓƑŦƓѵE?ƑƔE? ƖŦƏƒE?ƏѵE?)
Ɣĺuov"o|_ &!" December 2012 ѴѴor-|ub1 L. fabalis  25 24b 13 19 ƓƑŦƓƓE?ƒƓE? ѶŦƔѶE?ƔƒE?)
ѵĺ-m-7-ou|_  ѴƑƏƐƔ "lr-|ub1 L. fabalis-m7L. obtusata ," 95 44 39 30 ƓƑŦƑƕE꤁?ƑE? ѶŦƔƑE?ƏƑE?)
ƕĺ-m-7-"o|_ " December 2012; 
;0u-uŋ-u1_
2015
ѴѴor-|ub1 L. fabalis ," 78 23 b 22d 34 ƓƑŦƑƕE?ƒѶE? ѶŦƔƑE?ƐƖE?)
Ѷĺ";bbD䬀ov " December 2012; 
-u1_ƑƏƐƔ
"lr-|ub1 L. fabalis-m7L. obtusata ," 79 77c 51 38 ƓƑŦƑƕE꤁?ѶE? ѶŦƓƖE?ƑƒE?)
ƖĺѴ7࢙mou|_ 	 ;0u-uƑƏƐƔ ѴѴor-|ub1 L. obtusata  46 40 20 23 ƓƑŦƐѵE꤁?ƕE? ѶŦƓƖE?ƐƒE?)
ƐƏĺѴ7࢙m"o|_ 	" ;0u-uƑƏƐƔ "lr-|ub1 L. fabalis-m7L. obtusata  20 20 18 8 ƓƑŦƐѵE?ƒѵE? ѶŦƓƖE?ƑƖE?)
ƐƐĺoum- ! ѴƑƏƐƔ "lr-|ub1 L. fabalis-m7L. obtusata  66 42 42 24 ƓƑŦƐѵE?ƔƐE? ѶŦƓƐE?ƓƖE?)
ƐƑĺ$bu࢙m TIR o;l0;uƑƏƐƑĸ
ѴƑƏƐƔ
"lr-|ub1 L. fabalis-m7L. obtusata  147 49c 40e 36 ƓƑŦƐƔE꤁?ƖE? ѶŦƓƔE?ƐѵE?)
Ɛƒĺ-m]-v  o;l0;uƑƏƐƑ "lr-|ub1 L. fabalis-m7L. obtusata  150 55c 42 49 ƓƑŦƐƔE꤁?ƐE? ѶŦƓƕE?ƐѵE?)
ƐƓĺ!;7om7;Ѵ- !	 ѴƑƏƐƔ ѴѴor-|ub1 L. obtusata  57 40 23 36 ƓƑŦƐƕE?ƐƔE? ѶŦƒƕE꤁?ƑE?)
ƐƔĺ-b- & 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uor; Őlv|;u7-lķ $_;
;|_;uѴ-m7vővbm]|_;=ou-u7rubl;uĺ_uol-|o]u-lv;u;bvŊ
-ѴѴbmvr;1|;7-m7v;t;m1;v-Ѵb]m;7vbm]";t;m1_;uƓĺƐĺƓŐ;m;
o7;v ourou-|bomőķ b|_ v0v;t;m| |ubllbm] =ou ;t-Ѵ Ѵ;m]|_
ŐƔѵƖ0rő-m7l-m-Ѵ1ouu;1|bomo=-u|b=-1|vĺuol|_;ѶƐƖv-lrѴ;v
-m-Ѵ;7bm|_bvv|7ķƐƐƕŐƐƓĺƒѷő_-7ru;bovѴ0;;mv;t;m1;7
=ou|_bv=u-]l;m|0"o|;Ѵo;|-ѴĺķƑƏƑƏ$-0Ѵ;Ɛőĺ
ƑĺƔՊ|Պ;m;|b17-|--m-Ѵv;v
ƑĺƔĺƐՊ|Պ0ub7b-|bom0;|;;mL. fabalis and 
L. obtusata based on microsatellites
$_;;|;m|-m7r-||;umvo=_0ub7b-|bom0;|;;m|_;v;vbv|;uvr;Ŋ
1b;v ;u; bm;v|b]-|;7 b|_ STRUCTURE ƑĺƒĺƓ Ő-Ѵv_ķ "|;r_;mvķ
ş ub|1_-u7ķ ƑƏƏƒķ ƑƏƏƕĸ 0bvķ -Ѵv_ķ "|;r_;mvķ ş ub|1_-u7ķ
ƑƏƏƖĸub|1_-u7ķ"|;r_;mvķş	omm;ѴѴķƑƏƏƏő-m7NEWHYBRIDS v1.1 
Őm7;uvomş$_olrvomķƑƏƏƑő0-v;7omƐƐ Ѵo1b|_-|r-vv;7t-ѴŊ
b| 1om|uoѴ =bѴ|;uv =ou -u7ŋ);bm0;u] -m7 Ѵbmh-]; 7bv;tbѴb0ub-
Őrr;m7b "Ƒőĺ STRUCTURE umv ;u; r;u=oul;7 -| |o 7b==;u;m|
v1-Ѵ;vĹ]Ѵo0-Ѵ-m7Ѵo1-Ѵĺ||_;]Ѵo0-Ѵv1-Ѵ;ķ|_;lѴ|bѴo1v];mo|r;v
o=|_;;m|bu;7-|-v;|;u;]b;m-vbmr||oSTRUCTUREĺ$_;;|;m|o=
_0ub7b-|bom-v-Ѵvo;-Ѵ-|;7-|-Ѵo1-Ѵv1-Ѵ;vbm1;ķbmѴoŊ7bvr;uŊ
v-Ѵvr;1b;vѴbh;=Ѵ-|r;ubbmhѴ;vķ_0ub7b-|bombѴѴѴbh;Ѵo11ubm-m
bm7;r;m7;m|l-mm;u bm;-1_ Ѵo1-|bomĺѴѴ STRUCTURE -m-Ѵv;v;u;
0-v;7 om =b; u;rѴb1-|;v b|_ ƐķƏƏƏķƏƏƏ  b|;u-|bomv -=|;u -
0umŊbmo=ƐƏƏķƏƏƏv|;rvķ-m7m7;u-m-7lb|u;lo7;Ѵb|_ bmŊ
7;r;m7;m|-ѴѴ;Ѵ; =u;t;m1b;vķv;||bm]kƷƑĺ mou7;u|o7;=bm;|_;
|_u;v_oѴ7o=QŐ_;u;-=|;u$Qőv;7|o1Ѵ-vvb=bm7bb7-Ѵv-vru;ou
_0ub7ķ;blrѴ;l;m|;7-vѴb]_|Ѵlo7b=b;7;uvbomo=|_;l;|_o7
=uol-vv;Ѵl-m;|-ѴĺŐƑƏƐƓő|_-|lbmblb;vlbv1Ѵ-vvb=b1-|bomv0-v;7
omvblѴ-|bomvb|_HYBRIDLABƐĺƏŐb;Ѵv;mķ-1_ķşo|Ѵb1hbķƑƏƏѵĸ
rr;m7b"Ƒőĺ
$     ƒ Պ ;m;u-ѴѴbm;-ulo7;Ѵ-m-ѴvbvŐvőo=lour_oѴo]b1-Ѵ
7b==;u;m1;vbm|;ulvo=vb;-m7v_-r;ķ-v;ѴѴ-vv_-r;-11om|bm]
=ou|_;bm=Ѵ;m1;o=vb;Ő"ő
v
 df SS Z p
;m|uob7"b;
Littorina fabalis;uvvLittorina obtusata
"r;1b;v 1 20.636 1.511 .009*
o1-|bom 7 2.182 6.460 .001*
!;vb7-Ѵv 273 2.354   
$o|-Ѵ 281 25.171   
L. fabalis;1o|r;v
1o|r; 2 0.747 0.139 .447
o1-|bom 3 0.952 3.736 .001*
!;vb7-Ѵv 168 1.814   
$o|-Ѵ 173 3.513   
"_-r;
L. fabalis;uvvL. obtusata
"r;1b;v 1 0.757 2.700 .003*
o1-|bom 7 0.544 6.608 .001*
!;vb7-Ѵv 273 2.414   
$o|-Ѵ 281 3.715   
L. fabalis;1o|r;v
1o|r; 2 0.339 1.877 .030*
o1-|bom 3 0.105 2.863 .002*
!;vb7-Ѵv 168 1.563   
$o|-Ѵ 173 2.007   
"_-r;-11om|bm]=ouvb;
L. fabalis;uvvL. obtusata
" 1 0.7830 6.054 .001*
"r;1b;v 1 0.0334 ƴƏĺƕѶƑ .789
o1-|bom 7 0.5478 6.683 .001*
!;vb7-Ѵv 272 2.3507   
$o|-Ѵ 281 3.7148   
L. fabalis;1o|r;v
" 1 0.0379 2.200 .014*
1o|r; 2 0.3968 2.604 .006*
o1-|bom 3 0.0673 2.039 .016*
!;vb7-Ѵv 167 1.5052   
$o|-Ѵ 173 2.0072   
Note: mѴbm7bb7-Ѵv=uol-ѴѴor-|ub1vb|;v;u;bm1Ѵ7;7bm|_bv
-m-Ѵvbvĺ
00u;b-|bomvĹdfķ7;]u;;vo==u;;7olĸSSķvlvo=vt-u;vĸZķ,Ŋv1ou;v; 
pķpŊ-Ѵ;ŐŖbm7b1-|;vvb]mb=b1-m|-Ѵ;vőĺ
ՊՍ Պ |ՊƐƐѵƕCOSTA ET AL.
bm-ѴѴķ-lou;7;|-bѴ;71Ѵ-vvb=b1-|bomo=_0ub7v-vr;u=oul;7
with NEWHYBRIDSķ _b1_ u;|ub;;v - Pp o= |_; l;l0;uv_br o= ;-1_
bm7bb7-Ѵ |o |_; 7b==;u;m| ];mo|r; 1Ѵ-vv;vĹ ķ r-u;m|-Ѵ L. fabalis; 
ķr-u;m|-ѴL. obtusataĸƐķo==vrubm]o=-1uovv0;|;;m-m7ĸ
Ƒķo==vrubm]o=-1uovv0;|;;mƐvĸķo==vrubm]o=-mƐ0-1hŊ
1uovv;7b|_r-u;m|-ѴL. fabalisĸ-m7ķo==vrubm]o=-mƐ0-1hŊ
1uovv;7b|_r-u;m|-ѴL. obtusataĺ$-hbm]bm|o-11om||_;STRUCTURE 
u;vѴ|vķ NEWHYBRIDS -m-Ѵv;v ;u; omѴ r;u=oul;7 =ou |_; ]Ѵo0-Ѵ
7-|-v;|b|_o|-ruboubbm=oul-|bomom-ѴѴ;Ѵ;=u;t;m1b;vou-7lbŊ
|u; ruorou|bomvĺ ); v;7 - ľ;==u;ŝvŊѴbh;Ŀ rubouķ _b1_ 1omvb7;uv
|_-|vol;-ѴѴ;Ѵ;vl-0;u-u;ou-0v;m|bm|_;7b==;u;m|rorѴ-|bomv
-m7volou;-11u-|;Ѵ7;|;ulbm;v|_;-vvb]ml;m|o=_0ub7bm7bb7Ŋ
-Ѵv|o|_;buu;vr;1|b;1-|;]oub;vŐm7;uvomķƑƏƏƒőĺ$o-vv;vv|_;
1omvbv|;m1o=;v|bl-|;vķ|_u;;u;rѴb1-|;vo=ƐķƏƏƏķƏƏƏb|;uŊ
-|bomvķ-=|;u-0umŊbmo=ƐƏƏķƏƏƏķ;u;r;u=oul;7ĺruo1;7u;|o
;v|bl-|;|_;|_u;v_oѴ7o=Pp (TPpő=ou|_;1Ѵ-vvb=b1-|bomo=bm7bb7-Ѵv
-vru;ou_0ub7ķvblbѴ-u|o|_;om;-rrѴb;7=ouTQ (STRUCTUREőķ-v
blrѴ;l;m|;7Őrr;m7b"Ƒőĺ
ƑĺƔĺƑՊ|Պ|	bm|uo]u;vvbom
$_; ml0;u o= _-rѴo|r;v -v -vv;vv;7 vbm] 	NA" ѵĺƐƐĺƏƐ
Ő!o-v ;| -Ѵĺķ ƑƏƐƕőĺ $_; u;Ѵ-|bomv_brv 0;|;;m _-rѴo|r;v ;u;
bmvr;1|;7 0 1omv|u1|bm] - m;|ouh vbm] TCS ƐĺƑƐ ŐѴ;l;m|ķ
ov-7-ķ ş u-m7-ѴѴķ ƑƏƏƏő m7;u 7;=-Ѵ| r-u-l;|;uv ŐƖƔѷ 1omŊ
m;1|bomѴblb|1ub|;ubomőķ_b1_-vѴ-|;u;7b|;7b|_$1v&Ő"-m|ov
;|-ѴĺķƑƏƐѵőĺ|	bm|uo]u;vvbomŐ]Ѵo0-ѴѴ-m7=ou;-1_v-lrѴbm]
vb|;ő -v ;v|bl-|;7 -v |_; ruorou|bom o= bm7bb7-Ѵv =uol ;-1_
];mo|rb1 ]uor 7;=bm;7 0 |_; ]Ѵo0-Ѵ STRUCTURE -m-Ѵvbv ŐL. fa-
balis -m7 L. obtusataő 1-uubm]-l|	_-rѴo|r; =uol |_; Ѵ;vv
=u;t;m|1Ѵ-7;bm|_-|]uorĺ$_;r;u1;m|-];o=_-rѴo|r;v=uol
   & !   ƒ Պ ov|;ubouruo0-0bѴb|ŐPpő
7bv|ub0|bomo=lour_oѴo]b1-Ѵ-vvb]ml;m|v
0-v;7om|_;7bv1ublbm-m|=m1|bom
-m-ѴvbvŐ	ő1omv|u1|;7=uol-ѴѴor-|ub1
rorѴ-|bomvŐ|orő-m7v;7|o1Ѵ-vvb=
bm7bb7-Ѵv=uolvlr-|ub1rorѴ-|bomv
Ő0o||olőĺm0o|_]u-r_vķPp-Ѵ;v
u;ru;v;m|-vvb]ml;m|ruo0-0bѴb||o
Littorina fabalis
Posterior probability based on shell shape
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Reference (Allopatric)
Sympatric
L. obtusata L. fabalis
ƐƐѵѶՊ|Պ ՊՍ COSTA ET AL.
;-1_ 1Ѵ-7; -v -Ѵvo ;v|bl-|;7 =ou ;-1_ _0ub7 1-|;]ou 7;=bm;7
0NEWHYBRIDS.
ƒՊ |Պ!"&$"
ƒĺƐՊ|ՊѴ-vvb=b1-|bomo=l-Ѵ;v0-v;7om];mb|-Ѵ
morphology
$_;l-Ѵ;v-m-Ѵ;70o|_bm|;ulvo=bv-Ѵ-rr;-u-m1;-m7vbm]
|_;	Ő0-v;7omv;;mlour_oѴo]b1-Ѵ=;-|u;vķb|_-PpƻĺƖƖő
;u;1Ѵ-vvb=b;7bm|ovr;1b;vb|__b]_1om1ou7-m1;ŐƖƓĺƒѷķ;1Ѵ7Ŋ
bm]ѵѶbm7bb7-Ѵv=uol-ѴѴor-|ub1vb|;vv;7-vu;=;u;m1;ĸ$-0Ѵ;Ƒőĺ
$_; 7b==;u;m1;v 1ouu;vrom7 |o bm7bb7-Ѵv 1Ѵ-vvb=b;7 -v bm|;ul;Ŋ
7b-|; vbm] om; -rruo-1_ -m7 -v ru; o= om; vr;1b;v vbm] |_;
o|_;u-rruo-1_-m7b|_-vbm]Ѵ;;1;r|bom;u;-ѴѴo0v;u;7 bm
vlr-|ub1vb|;vĺ$_;7bv1ublbm-m|-bv1om|u-v|;7|_;Ѵ;m]|_o=|_;
=bѴ-l;m||o|_;Ѵ;m]|_o=|_;]Ѵ-m7uoķ|_;ml0;uo=uovķ-m7
|_;ml0;uo=]Ѵ-m7vŐrr;m7b"Ɛőĺ"bm1;|_;ml0;uo=v-lrѴ;v
bv-ѴѴ 1Ѵ-vvb=b;7 -v l1_ _b]_;u |_-m |_ov; --bѴ-0Ѵ; =ou |_;
	ķ =ou _b1_ omѴ bm|-1| r;mbv 1oѴ7 0; v;7ķ |_; =oul;u -v
v;7bmv0v;t;m|-m-Ѵv;vĺ
ƒĺƐĺƐՊ|Պ(-ub-|bombmv_;ѴѴlour_oѴo]
$_;-m-Ѵvbvruob7;7ƔƑv_-r;-ub-0Ѵ;vrѴv"ĺ$_;|ovr;Ŋ
1b;v7b==;u;7vb]mb=b1-m|ѴŐZƷƐĺƔƐƐķpƷĺƏƏƖőbm|;ulvo=vb;ķb|_
L. obtusata0;bm] Ѵ-u];u |_-mL. fabalis Őb]u;Ƒ0ķ$-0Ѵ;ƒőķ7;vrb|;
vb]mb=b1-m|-ub-|bom-lom] Ѵo1-|bomv ŐZƷѵĺƓѵƏķpƷ ĺƏƏƐőĺ)b|_bm
L. fabalisķvb]mb=b1-m|-ub-|bombm"-vo0v;u;7-lom]v-lrѴbm]
Ѵo1-|bomvŐZƷƒĺƕƒѵķpƷ ĺƏƏƐőķ0|movb]mb=b1-m|7b==;u;m1;v;u;
o0v;u;7-lom];1o|r;vŐ$-0Ѵ;ƒőĺ$_;o=v_-r;-ub-0Ѵ;vu;Ŋ
|ub;;7 |o 1olrom;m|v |_-| 1lѴ-|b;Ѵ ;rѴ-bm;7 o;u ƕƔѷ o=
|o|-Ѵv_-r;-ub-|bomŐb]u;Ƒ1őĺ$_;|ovbv|;uvr;1b;vo11r7b=Ŋ
=;u;m| r-u|v o= |_bv lour_ovr-1; 7;vrb|; vol; o;uѴ-rķ _bѴ; |_;
7bv|bm1|bom-lom]L. fabalis;1o|r;v-vѴ;vv;b7;m|ķ-v;r;1|;7ĺ
11ou7bm]Ѵķ v u;;-Ѵ;7 vb]mb=b1-m| v_-r; 7b==;u;m1;v 0o|_
Location N
ƾĺƖƏ
Littorina fabalis
ƾĺƖƏ 
Littorina obtusata Intermediate shape
u;Ѵ- 20 18 1 1
0;ѴѴ;bu- 31 13 11 7
uovou|_ 14 7 5 2
uov"o|_- 19 18 0 1
-m-7-ou|_ 30 3 22 5
-m-7-"o|_- 34 32 0 2
";bbD䬀ov 38 23 7 8
Ѵ7࢙mou|_ 23 4 7 12
Ѵ7࢙m"o|_ 8 2 5 1
oum- 24 6 13 5
$bu࢙m 36 30 3 3
-m]-v 49 17 24 8
!;7om7;Ѵ-- 36 0 35 1
-b- 32 5 22 5
Ѵ1-0u; 29 2 23 4
-mb7o- 34 34 0 0
(b-m-7o-v|;Ѵo- 36 0 36 0
!bo7;obm_ov- 36 0 33 3
D?o-7;(-ubl- 28 28 0 0
bm7;Ѵo 47 33 14 0
]7;Ѵ-- 26 26 0 0
-0o7om7o 39 28 8 3
;2-7--Ѵl;bu-- 33 32 0 1
$o|-Ѵ 702 361 269 72
Note: Nķ|o|-Ѵml0;uo=bm7bb7-Ѵv-m-Ѵ;7ĸƾĺƖƏķml0;uo=bm7bb7-Ѵvb|_-rov|;ubou
ruo0-0bѴb|;t-Ѵ|oou_b]_;u|_-mĺƖƏ|o;b|_;uvr;1b;vĸm|;ul;7b-|;v_-r;ķml0;uo=bm7bb7-Ѵv
mo|1Ѵ-vvb=b;7|ovr;1b;vŐrov|;ubouruo0-0bѴb|0;ѴoĺƖƏ|o0o|_o=|_;lőĺ
-ѴѴor-|ub1vb|;v;u;-m-Ѵ;7v;r-u-|;Ѵ=uol|_;vlr-|ub1om;vŐv;;";1|bomƑőĺ
$     Ɠ Պ Ѵ-vvb=b1-|bomo=bm7bb7-Ѵv
=ou;-1_Ѵo1-|bom0-v;7om-];ol;|ub1
lour_ol;|ub1Őő-m-Ѵvbvo=|_;v_;ѴѴ
ՊՍ Պ |ՊƐƐѵƖCOSTA ET AL.
0;|;;mvr;1b;v-m7-lom];1o|r;vo=L. fabalisķ 7;vrb|; vb]mb=bŊ
1-m|Ѵo1-Ѵ-ub-|bomŐ$-0Ѵ;ƒőĺ	b==;u;m1;vbmv_-r;-lom]Ѵo1-|bomv
-m7;1o|r;vo=L. fabalis;u;-Ѵvovb]mb=b1-m| buu;vr;1|b;o=vb;
-ub-|bomŐZƷƑĺƏƒƖķpƷĺƏƐѵĸ-m7ZƷƑĺѵƏƓķpƷĺƏƏѵķu;vr;1|b;Ѵőķ
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lour_oѴo]b1-ѴѴ -m-Ѵ;7 ŐN Ʒ Ɛѵő ru;v;m|;7 bm|;ul;7b-|; v_;ѴѴ
v_-r;ĺ
$     Ɣ Պ ;m;u-ѴѴbm;-ulo7;Ѵ-m-ѴvbvŐvőo=v_-r;-m7
vb;-ub-|bom0;|;;mvr;1b;v|-hbm]bm|o-11om||_;;==;1|o=|_;
];o]u-r_b1-Ѵ1om|;|o=7b;u];m1;Ő;o]ő-m7v-lrѴ;Ѵo1-|bom-v-
m;v|;7=-1|ou
v
 df SS Z p
;m|uob7"b;
"r;1b;v 1 24.215 2.111 .001*
;o] 1 0.070 0.169 .505
"r;1b;vĹ;o] 1 1.787 1.572 .005*
o1-|bom 20 2.791 7.696 .001*
!;vb7-Ѵv 516 5.307   
$o|-Ѵ 539 34.171   
"_-r;
"r;1b;v 1 0.931 3.156 .001*
;o] 1 0.211 1.382 .091
"r;1b;vĹ;o] 1 0.092 0.401 .340
o1-|bom 20 1.691 11.199 .001*
!;vb7-Ѵv 516 4.251   
$o|-Ѵ 539 7.176   
"_-r;-11om|bm]=ouvb;
" 1 0.914 6.221 .001*
"r;1b;v 1 0.170 1.200 .130
;o] 1 0.221 1.440 .084
"r;1b;vĹ;o] 1 0.041 ƴƏĺƔѶƏ .718
o1-|bom 20 1.682 11.074 .001*
!;vb7-Ѵv 515 4.148   
$o|-Ѵ 539 7.176   
Note: m7bb7-Ѵv];m;|b1-ѴѴ1Ѵ-vvb=b;7-v_0ub7v;u;;1Ѵ7;7=uol
|_bv-m-Ѵvbvĺ
00u;b-|bomvĹdfķ7;]u;;vo==u;;7olĸSSķvlvo=vt-u;vĸZķ,Ŋv1ou;vĸ
pķpŊ-Ѵ;ŐŖbm7b1-|;vvb]mb=b1-m|-Ѵ;vőĺ
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ƓՊ |Պ	"&""
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7om7ovbm]lb1uov-|;ѴѴb|;v Ő-u-Ѵ_o;|-ѴĺķƑƏƐѵőĺo;;uķ
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;-ulour_ol;|ub1|ooѴv|o1_-u-1|;ub;v_;ѴѴ-m7l-Ѵ;];mb|-ѴlouŊ
r_oѴo]ķu;vr;1|b;ѴĸŐ0őv0v|-m|b-ѴѴ;|;m7bm]0o|_|_;ml0;u
o= bm7bb7-Ѵv -m7 o= rorѴ-|bomv -m-Ѵ;7ķ =uol 0o|_ vr;1b;vķ
ruob7bm]-1olru;_;mvb;1_-u-1|;ub-|bomo=_0ub7b-|bomr-|Ŋ
|;umv0;|;;m|ovr;1b;vo==Ѵ-|r;ubbmhѴ;v-1uovvƑƕѴo1-|bomv
bmmou|_Ŋ;v|;um0;ub-ĸŐ1őr;u=oulbm]-vv|;l-|b11olr-ubvomo=
_0ub7b-|bomr-||;umv0;|;;m-ѴѴor-|ub1-m7vlr-|ub1vb|;vĸ-m7
Ő7ő;-lbmbm]|_;1om|ub0|bomvo=L. fabalis;1o|r;v|o_0ub7b-Ŋ
|bom0;|;;m|_;|ovbv|;uvr;1b;vĺ
ƓĺƐՊ|Պour_oѴo]b1-Ѵ-m7];m;|b17b==;u;m1;v-m7
hybrid identification
$_;1om1ou7-m1;=om70;|;;m];m;|b17-|--m7-7Ѵ|l-Ѵ;vĽ];mbŊ
|-Ѵv_-r;1om=bulv|_-||_;Ѵ-||;ubv-u;Ѵb-0Ѵ;|u-b||o7bv|bm]bv_|_;
|o vr;1b;vĺ m |_; o|_;u _-m7ķ |_; Ѵ-m7l-uhŊ0-v;7  -m-Ѵvbv
o= |_; v_;ѴѴ -v Ѵ;vv u;Ѵb-0Ѵ;ķ ;vr;1b-ѴѴ _;m 1olr-ubm] bm7bb7Ŋ
-Ѵv=uolvlr-|ub1vb|;vĺu|_;ulou;ķm;b|_;uv_;ѴѴv_-r;moul-Ѵ;
];mb|-Ѵb-|u-b|v-ѴѴo;7=ou-m-11u-|;b7;m|b=b1-|bomo=_0ub7v0;Ŋ
|;;mvr;1b;vĺ
$_;lb1uov-|;ѴѴb|;r-m;Ѵ-vro;u=Ѵmo|omѴ|o1Ѵ-vvb= bm7bŊ
b7-Ѵv 1ouu;1|Ѵ bm|o vr;1b;v ŐƻƖƕĺƔѷ o= |_; vblѴ-|;7 ];mo|r;v
|o ;-1_ r-u;m|-Ѵ ]uorő 0| -Ѵvo |o b7;m|b= _0ub7v Ő=uol ѶƔѷ |o
ƖƕĺѶѷvbm]NEWHYBRIDS-m7STRUCTUREķu;vr;1|b;ѴőĺѴ|_o]_|_;u;
-v- Ѵo;ur;u1;m|-];o=_0ub7];mo|r;v1ouu;1|Ѵ-vvb]m;7|o
-vr;1b=b1_0ub71Ѵ-vvŐƕѶѷőķ|_bv-v0-v;7omƐƐѴo1bĺ$_;v;o=
-77b|bom-Ѵl-uh;uvbѴѴ1;u|-bmѴbm1u;-v;|_;v|-|bv|b1-Ѵro;u|o7bvŊ
|bm]bv_-lom]7b==;u;m|_0ub71-|;]oub;vĺ
$_;|ol-bml|	1Ѵ-7;vvrrou||o7b;u];m|Ѵbm;-];v|_-|
Ѵ-u];Ѵ1ouu;vrom7|o|_;|ovr;1b;vo==Ѵ-|r;ubbmhѴ;vĺo;;uķ
v_-u;7_-rѴo|r;v0;|;;m|_;|ovr;1b;v;u;o0v;u;7bmv0Ŋ
v|-m|b-Ѵ ruorou|bomvķ -v ru;bovѴ v_om 0 ;lrr-bm;m ;| -Ѵĺ
ŐƑƏƏƖőĺ Ѵ|_o]_ v_-u;7 _-rѴo|r;v 0;|;;m vr;1b;v 1oѴ7 u;vѴ|
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=uolbm1olrѴ;|;Ѵbm;-];vou|bm]ķbm|uo]u;vvb;_0ub7b-|bombvvrŊ
rou|;70|_u;;l-bmѴbm;vo=;b7;m1;ĹŐ-ő_0ub7v0;|;;m|_;|o
vr;1b;v ;u; 7;|;1|;7ķ bm1Ѵ7bm] Ƒv -m7 0-1h1uovv;7 bm7bb7-Ѵv
Ő|_bvv|7-m7-u-Ѵ_o;|-ѴĺķƑƏƐѵőķv]];v|bm]mo|omѴ|_-|_Ŋ
0ub7b-|bombvrovvb0Ѵ;0|-Ѵvo|_-|-|Ѵ;-v|vol;Ɛv-u;b-0Ѵ;-m7
=;u|bѴ;ĸŐ0ő-lo7;Ѵo=7b;u];m1;b|_];m;=Ѵo=ou|_bvvv|;l_-v
-0;||;u=b||_-m-lo7;Ѵb|_o|];m;=ѴoŐ"o|;Ѵo;|-ѴĺķƑƏƑƏőĸ-m7
Ő1őbm1om|u-v|b|_l|	ķv;t;m1;v=uol|om1Ѵ;-u=u-]l;m|v
v_o;7mov_-u;7_-rѴo|r;v0;|;;m|_;|ovr;1b;v Ő;1;r| bm
-0o 7o m7oő Ő"o|;Ѵo ;| -Ѵĺķ ƑƏƑƏőķ v]];v|bm] |_-| bm1olrѴ;|;
Ѵbm;-];vou|bm]bvmѴbh;Ѵ|o;rѴ-bm|_;o0v;u;7r-||;umvbml|	
;uvvm1Ѵ;-u];m;vĺ
ƓĺƑՊ|Պ|;m|-m7r-||;umvo=_0ub7b-|bom
$_;ml0;uo=Ѵo1-|bomv_;u;_0ub7v;u;7;|;1|;7vbm]lb1uoŊ
v-|;ѴѴb|;v -ub;7 0;|;;m |_u;; -m7 v;;m Ő7;r;m7bm] om |_; -rŊ
ruo-1_őķb|_|_;l-foub|o=_0ub7v=om7|o0;ķ=oѴѴo;70
-m7ƑvĺѴ|_o]_movb]m-|u;vo=_0ub7b-|bom;u;=om7bm
$     ѵ Պ l0;uo=_0ub7v0;|;;mLittorina fabalis-m7Littorina obtusata7;|;1|;7-1uovvѴo1-|bomvvbm]STRUCTUREŐѴ;=|ő-m7NEWHYBRIDS 
Őub]_|ő
Location N Analyzed
STRUCTURE NEWHYBRIDS
Global analysis Local analyses N Assigned
Hybrids in each 
hybrid class Hybrid class
N (%) N (%) (PpƾĺѶƏő N (%) (N)
u;Ѵ- 15 0 0 15 0  
ou࢙v 9 0 0 8 0  
0;ѴѴ;bu- 24 ƐŐƓĺƐƕő 0 23 0  
uovou|_ 40 0 0 38 0  
uov"o|_ 24 0 0 24 0  
-m-7-ou|_ 44 0 0 43 0  
-m-7-"o|_ 23 0 0 23 0  
";bbD䬀ov 77 ƑŐƑĺѵƏő 0 74 0  
Ѵ7࢙mou|_ 40 ƐŐƑĺƔƏő 0 40 0  
Ѵ7࢙m"o|_ 20 0 0 20 0  
oum- 42 0 0 41 0  
$bu࢙m 49 0 0 49 0  
-m]-v 55 0 0 54 0  
!;7om7;Ѵ- 40 0 0 37 0  
-b- 47 ƐŐƑĺƐƒő 0 47 0  
Ѵ1-0u; 42 0 0 42 0  
-mb7o 24 0 0 24 0  
v-ubD?-v 24 0 0 24 0  
o]࢙v 24 ƑŐѶĺƒƒő ƐŐƓĺƐƕő 24 ƑŐѶĺƒƒő ƑŐƑő
(b-m-7o-v|;Ѵo 39 0 0 39 0  
!bo7;obm_ov 35 0 0 35 0  
D?o-7;(-ubl 23 0 0 23 0  
bm7;Ѵo 70 ƑŐƑĺѶѵő ƑŐƑĺѶѵő 70 ƒŐƓĺƑƖő Őƒő
]7;Ѵ- 32 0 0 32 0  
-0o7om7o 111 ƔƑŐƓѵĺѶƔő ѵƒŐƔѵĺƕѵő 77 ƑƕŐƒƔĺƏѵő ƑŐƒőķŐƐѶőķŐѵő
;2-7--Ѵl;bu- 46 0 0 46 0  
-7-Ѵ;m- 40 0 0 40 0  
$o|-Ѵ ƐķƏƔƖ 61 66 ƐķƏƐƑ 32  
Note: NŐm-Ѵ;7őbv|_;ml0;uo=bm7bb7-Ѵv-m-Ѵ;7b|_0o|_vo=|-u;ĺou|_;Ѵo0-Ѵ-m-ѴvbvŐSTRUCTUREőķ|_;;m|bu;7-|-v;|-vv;7-v-
vbm]Ѵ;bmr|ĸ=ou|_;o1-Ѵ-m-Ѵv;vķlѴ|brѴ;bmr|v;u;v;7Ő0Ѵo1-|bomoufobmbm]1Ѵov;v|Ѵo1-|bomv_;mu;tbu;7ķv;;";1|bomƑőĺouNEWHYBRIDSķ
Nvvb]m;7ķml0;uo=bm7bb7-Ѵv-m-Ѵ;7|_-|;u;1Ѵ-vvb=b;7|o-m1Ѵ-vvĺ$_;1Ѵ-vvo=|_;b7;m|b=b;7_0ub7vbv-Ѵvobm7b1-|;70Ѵo1-|bomķ-m7|_;
ml0;uo=bm7bb7-Ѵvr;u1Ѵ-vvbvv_om0;|;;m0u-1h;|vŐŌL. fabalisķŌL. obtusataķƐ-m7Ƒ_0ub7vķ-m70-1h1uovv;v|o;-1_r-u;m|-Ѵ1Ѵ-vvŌ
-m7őĺ$_;r;u1;m|-];v;u;1-Ѵ1Ѵ-|;7bmu;vr;1||o|_;v-lrѴ;vb;ŐNm-Ѵ;7ő=ou;-1_Ѵo1-|bomĺ
ՊՍ Պ |ՊƐƐƕƒCOSTA ET AL.
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ŐƓѵĺƖѷŋƔѵĺѶѷőĺ";;u-Ѵ_ro|_;v;vl-;rѴ-bm|_;_b]_ruorou|bom
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roѴѴ|bom Őv;; -u-Ѵ_o ;| -Ѵĺķ ƑƏƐѵőĺ Ѵ|;um-|b;Ѵķ |_; ];o]u-r_b1
-ub-|bombm_0ub7b-|bom1oѴ7u;=Ѵ;1|-vm-rv_o|o=|;lrou-Ѵ-ubŊ
-|bomb|_bmvb|;vĺo;;uķ|_;;-1|1-v;Ővő-m7=u;t;m1o=_Ŋ
0ub7b-|bomu;l-bm;Ѵvb;ĺ
uu;vѴ|v1om1;umbm]|_;L. fabalis;1o|r;vv]];v||_-|;1oŊ
Ѵo]b1-Ѵ 7b==;u;m1;v -lom] vb|;v 7o mo| _-; - l-fou bm=Ѵ;m1; om
_0ub7b-|bom r-||;umvĺ Ѵ|_o]_ b| -v mo| rovvb0Ѵ; |o 7;|;ulbm;
b|__b]_1om=b7;m1;|_;;1o|r;ru;v;m|bm|_;vb|;_;u;-_b]_;u
ml0;uo=_0ub7v-v7;|;1|;7ķ-ѴѴ|_u;;;1o|r;vo=L. fabalis were 
=om7 |o 0; bmoѴ;7 bm _0ub7b-|bom b|_ L. obtusata (STRUCTURE 
]Ѵo0-Ѵ-m-Ѵvbv-m7l|	őĺ$_bvv]];v|v|_-|_0ub7b-|bomo11uv
;;mbm_-0b|-|v_;u;L. obtusata bv Ѵ;vv=u;t;m|ķ Ѵbh;|_ov;|rbŊ
1-ѴѴo11rb;70|_;;1o|r;ĺu|_;ulou;ķ|_;ruorou|bomo=
_0ub7v bmoѴbm]|_;v-l;;1o|r;-ub;v-lom]vb|;vķv]];v|bm]
|_-|o|_;uvb|;Ŋu;Ѵ-|;71_-u-1|;ubv|b1vrѴ--mblrou|-m|uoѴ;bm7;Ŋ
|;ulbmbm] _0ub7b-|bomĺ m |_; o|_;u _-m7ķ b| bv rovvb0Ѵ; |_-| _Ŋ
0ub7b-|bombm;-1_vb|;omѴ_-rr;mvo11-vbom-ѴѴĺѴ|_o]__0ub7v
;u;7;|;1|;7bm-0o7om7o-1uovv|_u;;7b==;u;m|;-uvķѴom]Ŋ
|;ul lomb|oubm] bv m;;7;7 |o ;-Ѵ-|; |_; |;lrou-Ѵ u;]Ѵ-ub| o=
_0ub7b-|bom;;m|vĺ
$_;ruorou|bomo=vb|;vb|_vb]m-|u;vo=l|	bm|uo]u;vvbom
bvl1__b]_;u|_-m|_ov;b|_;b7;m1;=ou;-uѴ];m;u-|bom_0ub7v
vbm] lb1uov-|;ѴѴb|;vĺ $_bv v]];v|v |_-| _0ub7b-|bom 1oѴ7 _-;
0;;mlou;=u;t;m|bm|_;r-v|ķrubou|o|_;;oѴ|bomo=lѴ|brѴ;u;Ŋ
ruo71|b;0-uub;uvķbm1Ѵ7bm]bm1uu;m|Ѵ-ѴѴor-|ub1vb|;vĺo;;uķ
0;1-v;l|	bvmѴbmh;7|ov;Ѵ;1|;7m1Ѵ;-uѴo1bķ;1-mmo|;Ŋ
1Ѵ7; |_-| l|	 bm|uo]u;vvbom 1-m r;uvbv| -m7 vru;-7 o;u Ѵom]
r;ubo7vo=|bl;b|_o|-u;1;m|o;u-ѴѴ7blbm|bomo=u;ruo71|b;
bvoѴ-|bomĺ
$_u;; Ѵbm;v o= ;b7;m1; v]];v| |_-| l|	 bm|uo]u;vvbom
bv -vll;|ub1 bm 0;ub-Ĺ Ő-ő - _b]_;u ruorou|bom o= L. fabalis popŊ
Ѵ-|bomvb|_vb]m-|u;vo= bm|uo]u;vvbom_;m1olr-u;7b|_L. 
obtusata ŐƔƖѷvĺƓƕѷőĸ Ő0ő-vѴb]_|Ѵ_b]_;uo;u-ѴѴruorou|bomo=
l|	 bm|uo]u;vvbom bm|o L. fabalis |_-m |_; o|_;u - -uom7
ŐƐѶĺƔѷ vĺ ƐѵĺƑѷőĸ -m7 Ő1ő bm7bb7-Ѵv =uol |_; 7b==;u;m| _0ub7
1Ѵ-vv;vv_o-_b]_;uruorou|bomo=|rb1-ѴL. obtusata over L. fab-
alis_-rѴo|r;vĺo;;uķ|_bv-vll;|ubm0;ub-bvl1_;-h;u
|_-m|_;om;o0v;u;7bmou|_;umuor;ķ_;u;|_;o;u-ѴѴruoŊ
rou|bomo=l|	bm|uo]u;vvbombm|oL. fabalis-vƒƔѷ;uvvѵѷ
bm|o L. obtusata Ő"o|;Ѵo ;| -Ѵĺķ ƑƏƑƏőĺ vll;|ub1 l|	 bm|uoŊ
]u;vvbombm|oL. fabalis bv bm Ѵbm;b|_ru;bovouhv_obm]|_-|
l-Ѵ;vo=0o|_vr;1b;vru;=;u Ѵ-u];u =;l-Ѵ;v Ő"-Ѵ|bmķƑƏƐƒőķ_b1_
v]];v|v |_-| lov| v11;vv=Ѵ bm|;uvr;1b=b1 1uovv;v bm ou|_;um
uor;-m vb|;v ru;=;u;m|b-ѴѴ bmoѴ; - L. obtusata =;l-Ѵ; -m7 -
L. fabalis l-Ѵ;ĺ o;;uķ 7b==;u;m| 7;mvb|b;v o= om; vr;1b;v u;Ѵ-Ŋ
|b;|o|_;o|_;uŐouo=0o|_vr;1b;vő1oѴ7-Ѵvobm|;u=;u;b|_|_;
1_oovbm;vvbm|_;=b;Ѵ7-m7r-u|b-ѴѴ;rѴ-bm7b==;u;m1;vbm|_;7bŊ
u;1|bomo=bm|uo]u;vvbom-lom]vb|;vŐ-u-Ѵ_o;|-ѴĺķƑƏƐѵőĺ
ƓĺƒՊ|Պolr-ubvom0;|;;m-ѴѴor-|ub1-m7
sympatric sites
$_; ml0;u o= _0ub7v -m7 bm|uo]u;vv;7 bm7bb7-Ѵv -v 1Ѵ;-uѴ
_b]_;ubmvlr-|ub1|_-m-ѴѴor-|ub1Ѵo1-|bomvĺ$_bvbv|u;_;|_;u;
1omvb7;ulb1uov-|;ѴѴb|;voul|	ĺom1;umbm]u;1;m|_0ub7b-|bom
Őbm=;uu;70-v;7omlb1uov-|;ѴѴb|;vőķ|_;u;-vom;L. fabalis-ѴѴor-|Ŋ
ub1vb|;Őo]࢙vő_;u;_0ub7v;u;b7;m|b=b;7ŐƑőķbm7;r;m7;m|Ѵ
o= |_; l;|_o7ĺ $_bv v]];v|v |_-| ;b|_;u L. obtusata -v ru;v;m|
bm|_-|vb|;m|bѴu;1;m|ѴouL. obtusata;bv|v-|-7f-1;m|vb|;v|_-|
;u; mo| v-lrѴ;7ĺ 	;vrb|; 0;bm] u-u;ķ L. obtusata 1-m vol;|bl;v
0;=om7om;u;rov;7v_ou;vb=ruo|;1|;70uo1hv=uol7bu;1|
-;-1|bomŐ-vbm!bo7;obm_ovķbm7;Ѵoķ-m7(b-m-7o-v|;Ѵoőĺ
m;-77b|bom-Ѵ_0ub7-v7;|;1|;7bm-m-ѴѴor-|ub1L. obtusatavb|;
ŐѴ7࢙mou|_őķ-Ѵ|_o]_b|v1Ѵ-vvb=b1-|bom-vmo|1omvbv|;m|-1uovv
|_; 7b==;u;m| -rruo-1_;vĺ "bm1; ou 1Ѵ-vvb=b1-|bom o= -ѴѴor-|ub1 -m7
vlr-|ub1vb|;vbvѴblb|;7|o-vr;1b=b1-u;--m7|bl;ķouu;vѴ|vm;;7
|o0;bm|;uru;|;7b|_1-|bomĺo;;uķ0;1-v;omѴom;vb|;1Ѵ-vŊ
vb=b;7-v-ѴѴor-|ub11omvbv|;m|Ѵ1om|-bm;7_0ub7vķou1Ѵ-vvb=b1-|bom
o=vb|;v-v];m;u-ѴѴu;Ѵb-0Ѵ;ĺ
m7bb7-Ѵvb|_bm|;ul;7b-|;v_;ѴѴv_-r;-m7];mb|-Ѵlour_oѴo]
;u;-Ѵvolou;1ollombmvlr-|ub1vb|;vĺo;;uķ|_;7;]u;;o=
   & !   ѵ Պ ;|ouho=|_;l|	_-rѴo|r;vķ0bѴ|b|_$"
Őm7;u-ƖƔѷ1omm;1|bomѴblb|1ub|;ubomő-m7lo7b=b;7b|_$1v&ĺ
Ѵ-1h7o|vu;ru;v;m|lbvvbm]_-rѴo|r;vķ_;u;-vѴbm;v0;|;;m
7o|vņ1bu1Ѵ;vu;ru;v;m|l|-|bomvĺm7bb7-Ѵv;u;1Ѵ-vvb=b;7-v
Littorina fabalisķLittorina obtusataķou_0ub7v0-v;7om|_;]Ѵo0-Ѵ
STRUCTURE-m-Ѵvbvo=lb1uov-|;ѴѴb|;7-|-
Clade I Clade II
L. obtusata
L. fabalis
Hybrid
ƐƐƕƓՊ|Պ ՊՍ COSTA ET AL.
v_;ѴѴ v_-r;7b==;u;m|b-|bom0;|;;m bm7bb7-Ѵvo= |_; |ovr;1b;v
7b7 mo| -u vb]mb=b1-m|Ѵ 7;r;m7bm] om ];o]u-r_b1 1om|;| ŐvlŊ
r-|u vĺ -ѴѴor-|uőĺ $_; ];m;u-Ѵ Ѵ-1h o= 1ouu;vrom7;m1; 0;|;;m
lour_oѴo]b1-Ѵ -m7];m;|b1_0ub7v v]];v|v |_-| |_bv bm|;ul;7b-|;
v_;ѴѴ v_-r; bv mo| 7; |o 1uu;m| _0ub7b-|bomķ -Ѵ|_o]_ ; 1-mŊ
mo|;1Ѵ7; |_-| Ѵ-|;uŊ];m;u-|bom_0ub7vķ_b1_-u;_-u7;u |o7;Ŋ
|;1| ];m;|b1-ѴѴķ 1oѴ7 _-; 1om|ub0|;7 |o |_; o0v;u;7 r-||;umĺ
bm-ѴѴķ7;vrb|;-11om|bm] =ou-vl-ѴѴ;u1olrom;m|o=r_;mo|rb1
-ub-|bomķv_;ѴѴlour_oѴo]bmb||oubmbm-;bv-Ѵvohmom|o0;vol;Ŋ
_-|rѴ-v|b1 ŐoѴѴ-m7;uş|ѴbmķƑƏƐƏĸoѴѴ-m7;uķoѴѴ;uķ7-lvķ
ş o_-mm;vvomķ ƑƏƏѵĸ $uvv;ѴѴķ ƐƖƖѵķ ƐƖƖƕőĺ $_vķ r_;mo|rb1
rѴ-v|b1b|1oѴ7-777b==b1Ѵ|b;vbm7bv1ublbm-|bm]bm7bb7-Ѵvo=;-1_
vr;1b;v=uol|_;v-l;Ѵo1-|bomvbm]v_;ѴѴv_-r;ĺ
"_;ѴѴvb;7b==;u;m1;v0;|;;mbm7bb7-Ѵv=uol|_;|ovr;1b;v
-u;vl-ѴѴ;u bmvlr-|u|_-m-ѴѴor-|uĺ);1-mmo|=ѴѴ;1Ѵ7;-m
;1o|r; ;==;1|ķ -v lov| -ѴѴor-|ub1 rorѴ-|bomv o= L. fabalis 0;Ѵom]
|o|_;;1o|r;ķ_b1_|;m7v|o0;vl-ѴѴ;uŐbĺ;ĺķu;m7;ubm]Ѵ-u];u
vb;7b==;u;m1;v0;|;;mvr;1b;vőĺo;;uķ-vblbѴ-u|;m7;m1-v
o0v;u;7 _;m omѴ |_;  ;1o|r; -v 1omvb7;u;7ĺ ou;o;uķ -
|u;m7=ouvl-ѴѴ;uvb;bmvlr-|ub1rorѴ-|bomv-vo0v;u;7=ouL. 
obtusataĺѴ|;um-|b;Ѵķ|_bvr-||;um1oѴ70;;rѴ-bm;70bm1u;-v;7
bm|uo]u;vvb; _0ub7b-|bom -m7ņou lou; vblbѴ-u ;mbuoml;m|-Ѵ
$     ƕ Պ b|o1_om7ub-Ѵ	bm|uo]u;vvbom0;|;;m=Ѵ-|r;ubbmhѴ;vbm;-1_Ѵo1-|bom
Location Ecotype N
N 
Littorina fabalis
N 
Littorina obtusata Clade I Clade II
Introgression into 
L. fabalis (%)
Introgression into 
L. obtusata (%)
u;Ѵ- ņ- 15 14 1 15 0 ƏņƐƓŐƏő ƐņƐŐƐƏƏő
ou࢙v  9 0 9 6 3  ѵņƖŐѵѵĺѵƕő
0;ѴѴ;bu-  17 17 0 15 2 ƑņƐƕŐƐƐĺƕѵő 
uovou|_  35 30 5 30 5 ƏņƒƏŐƏő ƏņƔŐƏő
uov"o|_b  15 15 0 15 0 ƏņƐƔŐƏő 
-m-7-ou|_ ," 39 19 20 9 30 ƐƏņƐƖŐƔƑĺѵƒő ƏņƑƏŐƏő
-m-7-"o|_b ," 22 22 0 15 7 ƕņƑƑŐƒƐĺѶƑő 
";bbD䬀ov ," 49 25 24 13 36 ƐƑņƑƔŐƓѶĺƏƏő ƏņƑƓŐƏő
Ѵ7࢙mou|_b  19 0 19 0 19  ƏņƐƖŐƏő
Ѵ7࢙m"o|_  18 12 6 1 17 ƐƐņƐƑŐƖƐĺѵƕő ƏņѵŐƏő
oum-  42 27 15 23 19 ƖņƑƕŐƒƒĺƒƒő ƔņƐƔŐƒƒĺƒƒő
$bu࢙m  40 39 1 35 5 ƓņƒƖŐƐƏĺƑѵő ƏņƐŐƏő
-m]-v  41 22 19 27 14 ƓņƑƑŐƐѶĺƐѶő ƖņƐƖŐƓƕĺƒƕő
!;7om7;Ѵ-b  23 0 23 5 18  ƔņƑƒŐƑƐĺƕƓő
-b-  36 13 23 20 16 ƑņƐƒŐƐƔĺƒѶő ƖņƑƒŐƒƖĺƐƒő
Ѵ1-0u;  35 14 21 16 19 ƐņƐƓŐƕĺƐƓő ƒņƑƐŐƐƓĺƑƖő
-mb7ob  21 21 0 21 0 ƏņƑƐŐƏő 
v-ubD?-vb  19 19 0 12 7 ƕņƐƖŐƒѵĺѶƓő 
o]࢙vb  18 18 0 9 9 ƖņƐѶŐƔƏĺƏƏő 
(b-m-7o-v|;Ѵob  20 0 20 0 20  ƏņƑƏŐƏő
!bo7;obm_ovb  30 0 30 0 30  ƏņƒƏŐƏő
D?o-7;(-ublb  21 21 0 21 0 ƏņƑƐŐƏő 
bm7;Ѵo  66 34 32 34 32 ƏņƒƓŐƏő ƏņƒƑŐƏő
]7;Ѵ-b  19 19 0 19 0 ƏņƐƖŐƏő 
-0o7om7o ņ- 54 19 35 23 31 ƕņƐƖŐƒѵĺѶƓő ƐƐņƒƔŐƒƐĺƓƒő
;2-7--Ѵl;bu-b  23 23 0 23 0 ƏņƑƒŐƏő 
-7-Ѵ;m-b  16 16 0 16 0 ƏņƐѵŐƏő 
$o|-Ѵ  762 459 303 423 339 ѶƔņƓƔƖŐƐѶĺƔƐő ƓƖņƒƏƒŐƐѵĺƐƕő
00u;b-|bomvĹNķml0;uo=v-lrѴ;vv;t;m1;7=oul|	ĸN L. fabalisķml0;uo=bm7bb7-Ѵv1Ѵ-vvb=b;7-vL. fabalis0-v;7omSTRUCTURE]Ѵo0-Ѵ
-m-Ѵvbv|_-|;u;v;t;m1;7=oul|	ĸN L. obtusataķml0;uo=bm7bb7-Ѵv1Ѵ-vvb=b;7-vL. obtusata0-v;7omSTRUCTURE]Ѵo0-Ѵ-m-Ѵvbv|_-|;u;
v;t;m1;7=oul|	ĸѴ-7;ķml0;uo=bm7bb7-Ѵvb|_l|	_-rѴo|r;=uol1Ѵ-7;Ő|rb1-Ѵo=L. fabalisőĸѴ-7;ķml0;uo=bm7bb7-Ѵvb|_
l|	_-rѴo|r;=uol1Ѵ-7;Ő|rb1-Ѵo=L. obtusataőĸbm|uo]u;vvbombm|oL. fabalisķml0;uŐ-m7r;u1;m|-];őo=_-rѴo|r;v=uol1Ѵ-7;o;u|_;
ml0;uo=bm7bb7-Ѵv1Ѵ-vvb=b;7-vL. fabalis0-v;7omSTRUCTUREĸ-m7bm|uo]u;vvbombm|oL. obtusataķml0;uŐ-m7r;u1;m|-];őo=_-rѴo|r;v=uol1Ѵ-7;
o;u|_;ml0;uo=bm7bb7-Ѵv1Ѵ-vvb=b;7-vL. obtusata0-v;7omSTRUCTURE.
-m7bb7-Ѵv;u;=om7bmFucusvrrĺ0||_;1oŊo11uu;m1;o=Mastocarpusvrrĺ7o;vmo|-ѴѴo-m-11u-|;1Ѵ-vvb=b1-|bomo=|_;;1o|r;ĺ
bѴѴor-|ub1vb|;v0-v;7om=b;Ѵ7o0v;u-|bomv7ubm]v-lrѴbm]ĺ
ՊՍ Պ |ՊƐƐƕƔCOSTA ET AL.
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Littorina fabalis 
ecotype N
Clade I (typical 
L. fabalis)
Clade II (typical 
Littorina obtusata)
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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Intermediate shape
-m7 GEN Hybrids
Littorina fabalis Littorina obtusata bvl-|1_
-vvb]m;7
to species
N (%) N (%) N (%) N (%) N (species)
u;Ѵ- 12 ƐƐŐƖƐĺѵƕő  0 ƐŐѶĺƒƒő  
0;ѴѴ;bu- 16 ѵŐƓƏĺƏƏő  ƔŐƒƒĺƒƒő ƓŐƑѵĺѵƕő 1 (L. obtusataő
uovou|_ 14 ѵŐѵƏĺƏƏő ƑŐƔƏĺƏƏő ƑŐƐƓĺƑƖő ƓŐƑѶĺƔƕő  
uov"o|_- 18 ƐƕŐƖƓĺƓƓő  ƐŐƔĺƔѵő 0  
-m-7-ou|_ 19  ƐƓŐƕƒĺѵѶő ƒŐƐƔĺƕƖő ƑŐƐƏĺƔƒő  
-m-7-"o|_- 14 ƐƑŐѶƔĺƕƐő  ƑŐƐƓĺƑƖő 0  
";bbD䬀ov 37 ƐѵŐѵƓĺƏƏő ƒŐƑƕĺƑƕő ѶŐƑƑĺƑƑő ƖŐƑƔĺƏƏő 1 (L. fabaliső
Ѵ7࢙mou|_ 22  ѵŐƑѶĺƔƕő ƐƐŐƔƑĺƒѶő ƓŐƐƖĺƏƔő 1 (L. obtusataő
Ѵ7࢙m"o|_ 8 ƑŐƔƏĺƏƏő ƓŐƐƏƏő ƐŐƐƑĺƔƏő ƐŐƐƑĺƔƏő  
oum- 21 ƓŐƑѵĺѵƕő ƓŐѵѵĺѵƕő ƔŐƑƒĺѶƐő ѶŐƒѶĺƐƏő  
$bu࢙m 32 ƑѵŐѶƐĺƑƔő  ƒŐƖĺƒѶő ƒŐƖĺƒѶő  
-m]-v 25 ƐƏŐѵƑĺƔƏő ѵŐѵѵĺѵƕő ƓŐƐѵĺƏƏő ƔŐƑƏĺƏƏő  
!;7om7;Ѵ-- 36  ƒƔŐƖƕĺƑƑő ƐŐƑĺƕѶő 0  
-b- 32 ƓŐƒƒĺƒƒő ƐƕŐѶƔĺƏƏő ƔŐƐƔĺѵƒő ѵŐƐѶĺƕѵő  
Ѵ1-0u; 22 ƑŐƓƏĺƏƏő ƐѵŐƖƓĺƐƑő ƒŐƐƒĺѵƓő ƐŐƓĺƔƔő  
-mb7o- 18 ƐѶŐƐƏƏő  0 0  
(b-m-7o-v|;Ѵo- 36  ƒѵŐƐƏƏő 0 0  
!bo7;obm_ov- 28  ƑƔŐѶƖĺƑƖő ƒŐƐƏĺƕƐő 0  
D?o-7;(-ubl- 16 ƐѵŐƐƏƏő  0 0  
bm7;Ѵo 42 ƑѵŐƐƏƏő ƐƒŐѶѵĺѵƕő 0 ƑŐƓĺѶѶő 1 (L. obtusataő
]7;Ѵ-- 18 ƐѶŐƐƏƏő  0 0  
-0o7om7o 37 ƐƐŐƐƏƏő ѵŐƓƑĺѶѵő ƒŐƐƑĺƏƏő ƔŐƑƏĺƏƏő 2 (L. obtusataőĸ
10 (L. fabaliső
;2-7--Ѵl;bu-- 33 ƒƑŐƖѵĺƖƕő  ƐŐƒĺƏƒő 0  
$o|-Ѵ 556 237 187 61 55 16
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